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S t u d i e s  of CJalactic  illflalcd ciIrus lIavc lxwII  based oli ( 1 )  olwrvations  of ill-
dividua] IIigll latitu(lc c l o u d s  (e.g. lkIulaIIgu,  ]Iau(l, aIId VaII AllMda 19S5),
(2) allal-ysis  of l:iIg(I scale cl[~issioll  at lligli latitudes ill tile Scalar Ntig,llLorlloc)d
(e.g. ]Ioulangcr  a,ld l’clault 19S8),  WI(I  (3)  co],k],letc  lilicar clcc.c,*]\*}c,sitioIt  of t],e
g]ol)al  clnissio]l  froll] I1{AS  al)(l otllcl ol~servatiolls  oveI tl~c mltim Ga]axy  ( e . g .
So(lmwski  (It a] 1989, ]llorlIIeII,  ])cul, aIId ‘J’lIad(lCus 19!30).

IIerc w’c }~]esc’llt ]]l~lilllillary 3csulls  usillp, a diflkrclit a})])roacli:  a d e t a i l e d
a]lalysis of all of tlI(I sources of i]lf]alcd c]llissio]l,  as (Ictcctd I)y I]{ AS, in two
lar~(’ fic](ls  ill tlIc outcI C;alaxy. \J~c study lIc,tlI tllc (xtc IIdcd (lifl’uw  co][l])o]lc]~t,
w]lic]i i s  ])rilllarily associatc(l with ][1 ::as, and  tllc discrctcj 6 0  lnicro]~ brig]~t
ill frarc(l sources, wllicll  alc p,e IIerally  stal fo]][lill~, coIII])lcxcs at distances  o f
S(IVCIal k])c. \l’c  i(lcIltify  aII(l ca]cfu]ly  ]Ikcasurc 0 1 1  tllo lRAS iIIIap,cs a cc) III1)lete
flux- li}nitcd  saIII])l(’  of (Iiscr(’te  sources, aII(l IIIakQ d{taild c.oln])ariso]is  tvitli tl~c’
]neasurd  values i~l ot,l I(’I  111 AS data ]) Ioducts. ‘J’lIe  (Iiscwtc SOUICCS  arc cc)ln])act
I)ut cxtclldcd at tllc I1{AS  wsolutio]l wit]l  tll(, Icsult t]lat sigllifica~itly  Inorc flux
i s  Ill(:asuld 011 t]Ic il~la:,c,s  t]lall is  (luotu\ ill (]L(I ])c]illt So\lrcc  CatalOF,.

\4Jc study llIc  (Ii fl’us(’ (illfrad ci]]us)  COIIIIIOIICIIt  by IIlaskillg  o u t  lep,iolls
co]]tai]li]lg  (Iiscrctc  sources 01 111 Ol(JCU]a  I C1 O U( IS aIId (ICI iirc tllc i]lfra]cd colors of
tlIc ci]rus e]llissioll, III ])racticc tlIQ Illasliillp, })roctdurc IIas little cfl’cct  01) tli(
1( ’SUlt S 1)[’caww  lJIe  clllissioIl  frolll discl(,t(~  SO UICCS is foull(l to I)c sevclal orders
o f  Iliagllitu(]c ]CSS t]Ia I I  t]Ic (lllissio]l  fw~ll t]Ic cirr~is COIIIl)C)IICIIt  at a]] ]]t AS
wavel(,llr,tl[s.

I) A’J’A  AN A1,YSIS

llwausc co]lfusio]l  ]Jrol)l(I]IIs  arc ]IIuclI IOWCI  ill 1  ]1(~  r) IItcI  cja]axy wr(I focus(’(]  011
tW’() r({),iotls  of ttl(’  ~,illii((i(’ ])lall(’  l)outId(yl l)y ( ] ) / :. ]200 to 1 :  ] 3 0 0  :illd ( 2 )
1 : 213[’ (0 1 = 22:{0 all(] I)y t) : - 10° 10 /) : -1 10”. ‘J’II(:sc  rcg,iolls arc (Icvoi(l
O f  lal~,(’  ol)tically klI()\$’11  1 [ 1 1  1(’p,iotls l~ut ill{, ot tl(~[ w’isc, 1101 sj)(’cial, ‘1’()  fill(l  al]
tlI(I st:II for]ni]]p, r(~,i(jlls R(J (xat[lillw]  tllc (;() Illicloll  illlap,cs f]o]l] tll(’ lI{AS  S!i~
]’]IIX ])]al (vi (IIOW Icl)]ac(Id ])y 1]1(,  II{AS  Sky SU]vcy At]as ( ]  SSA))  aII(l COad(](’d
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l“IGu  l/1’; 1 colllpal’iso]l  of 1’s(: all(l  illlq,c  f l u x e s ,

i]nagcs msultillg ill a SOUICC list that is coIII]JlcJte  fol” objects writ]] 60 lnicroll fiux
dcllsitim gwatcl tlIal I ’25 .ly aIId I;i(lii less tliall 10 arclnillutcs.  ‘J’lle stIuctu Ic of
tlIc stal forlnatioll legions was coIIl]Jlex  alId so foI detaild .aIlalysis  W(I u s e d  tllc
? dCgIeC coaddcd illla?,cs  ])Ioduccd  at ]]’AC;  tliat ])mvidcd t]lc  full rcso]lltiol] of
tlIc IRAS suIvcIy  (l’ll} X(:()).

‘J’lic ilux  al)ove  tllc loca l  l)acligIou  II(l wIas (Ictcrllli]l(d, \vl IcI(: ill IIIOSt  cases
t]lc backgl’ollllc] value  used w a s  t]Ic’ II]diall  f]llx density fou Ild ill t]le  ])j X(’]S aloII~,
(11(’ l)ollll(lal’y  of Cacll 01.)j(’ct. ‘1’lIc backgIouIId  (I{tcrlllill;itic)]l  dolllilltitcs tlIc  tlIc
Ullccltaintics ill tllc fiux dcllsitics, w]lic]l ;IIC cstill}atcd to I)c 44(j+, 2,0(~1, 2] (~,,
and 32°k}  fo] 1?, ?:), 60, aIId 100” IIliclolw.

(;olll])arill?,  OIII d i s c r e t e  sou]cc  l ist  w’it]l tlIc  l)S(~ wc fiIld tha t  lIca Ily all
SOUICCS ]IaIc a coIlcs])olldillg clltly ill tllc l) S(~. ‘J’lIc  1’S(; ])ositiolls  aIC /,cIIcIally
1110](’ acculatc tllaIl  lye CaII easily dctcllllillc fro]!)  t]Ic illlagcs l)ut t]lc  ]’S(; fluxm
aI-C oftc,]l si?,llificalltl~’  sIIIallcI. ‘J’llis is lIot sul])lisillg silicc tllc data 011 wllic]l
tllc 1’S(; is l)asd lIas l.)ceII  ]) IOCCSSNI wit]l  a ]~oillt s o u r c e  fi]tcl wliicll cfl’cctil’c]y
Su])])l’csscs  cxt(~lldc’d  Stl’u(tulc.

A l l  c)f tllc coII~])lcx  sou Iccx aIId IIlost of  tllc sirli])lc  sou Iccs  lIavc ~’cIy silil-
ilal l“]ux l)eIlsity l)istlil)utiol)s  ( ] ’ ] ) ] ) ) .  \3’c cx])cct  tlIe  COIII])ICX  SOUICCS  to  I)e
IIlixturcs o f  illt, c’Istcllal  c]ouds  aIId sta I for]l)illg  1(’giolls aIId lvc lIa~Je defi IIwl a
distli}}utic)I} o f  1’])]),  calld (I]ass  A  t]li{t colit:ijlls all of t] Ics(J SO UICCS. ()(, ]Ic I.
so{lIc(Js arc co]l(,c(,i~,cly ca]lc(l (;]ass  ]] ;III(]  l)lol)al)]y  a]c ]Jljlllalily stals.

111 l“ip,UI() 1 tlIc  flux dcIlsity l.atios  for :111  folll v,rav[ll)all(]s aTC s]IoliII as
IIistog]al]ls writ]l  t,llc (Ylass  11 soulces II IaIk(Kl with (Iiagoila]  lillcs. It i s  cleal
t]lat tllc 1’S(; i s  LI]l(l(l(,stilll:ltillg  t]lc total f]llx  fol t]IC (~];~ss ~f SO UICCS :111(]  t]lis
QflCCt i s  Ill{)St  (Iliililiiti(’ ;It 12 iill(l ?F) Illjcrolls  lf,)l(,l(,  t]l(, ]l{fj  S S])iit ial ]molutioll
i s  [?,1(’:(!(’s1  (:i])j)loxilll:itoly”  1  Alclllili)  aII(l []I;I(  []1(,1(, is t]l(, ](ast (Jfl’(,ct at ] ( ) ( )
IIlicro]ls  (;l])])lC)Xilllilt(Jl~  4 arctllitl) ](’solllti(~ll. ‘1’11(’  lll(’(li iill fl(l X Iatios fol” 111(’
(~1:1 SS 11 SOIIIC(,S al(, iill ;ij)l)ioxjltl;it(,l~r  1, w]ljol  \\folll(l 1)(, (x])(ctC(l  i f  tllc S0111(’(,S



in this c l a s s  aIc uIIrcsolvcd.  lot tlic SIIIall  S c a l e  Stluctulc (;ata]op,  (S SS(~) wc
filId ]IIalclIcs  wi(ll fcw(’I  of ouI s[)uIccs,  suggcstilig t h a t  tlIc  SSSC; is itlcoIr]]Jlctc.
‘1’lIc SSSC~ IIas  ])ooIcI  ])ositiolls tlIaII tlIc 1’S(; lJII( l~ettcr  cc~Ilt’s~)cllI(lcllcQ  o f  tlic
fluxes.

AftcI lel]lovillg  all of tlic discwtc SOUICCS fwIll  our two fie]ds (I)y Itlaskillgou(
tlicsc sotIrccs  011 Illosaicsof  ISSA illlagcsof  tllc cliti~c  ( t w o )  fic]ds)  wc c~)]i)])ard
tlIc f l u x e s  iII QaclI l)a IId for caclI iIldivirlual  field.  \t7c first  Coln])ald tllc total
f l u x  ilI th is  diffuse e]nissioll  to tile total iII disclctc colll])ollcllts.  1’0] Cac]l fic’ld
aIId cacl~ lJaIId ‘J’alllc 1  l i s t s  tlic total flux fo] all l)S(~ cl~t]ics  in tltc field,  tlie
t o t a l  flux fIOII1  tile 1’S(; foI a]] ofou]  sclcctcd  discIetesouIccsj tile total flux as
lnrasuml  iII tlIcI coadd  (l’1{l  %(:()) iIllag,es for a l l  0111 sclcctd SOLIICCS,  slid tllc
total clifl’~lsc,clliissic~l~ ill t]lcl]losaic  (]SSA)  ilnap,cs~vitllill  tliefidds. A ZCIOICVC1
c.orIcctioll IIas ljccn a])]jlicd  to tlIQ l S S A  valocs. IIotvevcr  tile ISSA i]l]a~,cs ill
tlIe g= 218 field,  lirllic]l ]Iavc a rclativc]y low cclil)tic latitude o f  30 dcglwx, are
Clcally c.c)lltallliliatc)tl I)y ]csiclual  r,odiacal  Clllissioli  at tlIc  sl~oltcr  w’avelclIp,t,lIs.
‘J’]Ic  affcctcd va]ucs  ill ‘J’al)lc  ] aIeslIo\vII  ill ]~a~cIltllc’sis  toil] dicatc’tllcy arc not
]clial)le Iflcasurm of tllc’ difl’use galactic Qlrlissio]i.

‘Jhl)lc I sl~ows: (1) tlIC {Iifi’llscc)l)issioli  coII; ])lQtcly donlillates tllc cvllission
ilI a l l  h a n d s ;  (2) tl)e  flIIx  meas~lrcd  frolIl tllc iII)aF,cs  f o r  discrete sources is a
factorof  2t04 p,wateltliaIl tlIc  l) S{: flux f e r a l ]  ofou~o})jccts;  allrl (3) at 12
Inicro]ls our saln])lc  oIIly w]) TcwIIts a sIIIall f]actiol) c)f all of tl~e flux dctcctcd ill
tllc 1’s(:,

‘1’AIII,I: 1 l~]ux l)cllsity ’J’otals  (ill Jy).

1 = 125 °ficl(l 12 Illicrolls  ’25 ]Ilicmlls  60 Itliclolls 100 lnicIolls
All l’S(Icnt  rim

. .—.  —
42?68.6 3196.:3””” 72(39.1 14735.2

discwtc sou Icm (I’S(:) 1269.0 1870.:) (i Isl. o 10066.5
discrete sources ((~oadd) 22:)6.5 3679.7 21199.7 38920.1

difi’osc clllissioIl(]SSA) 8.8X 10’ xx ]()~ 4 x 105 1.9X 10G

1= 218 °ficld ]~ Jlli Cl”O1l  S 25 Illi CJ”OJIS  (;0 JJli Cl”OIIS 1 0 0  IIkicrolls

A l l  l’S~ (’nil’; (X 2549,4  —21:)6.6 4ti73.o 8<) 52.5
discrctc sou Iccs  (1’S(;) p?:),() 10(i3.(i 4002,8 :)59(i.4

discwtc sou Ices ((~oad(]) 785.’1 1 -/00.7 9?64 .5 1 78s1 .9
{lifl’~ls(,(~ltlissic)ji  (ISSA) (1 .1X1($ ’ )  (2 .6X10” ) 2.2X 10:) 1.6X 106

l’or caclI fidd \vc ])lot tllr difl’uw  elllissioIl  ill OIIC l)a IId veIsus  allotllcl ill
Ol”[]CJ’ (() 111  CaSUJ’(1  t]lo i]lf]’:t  J’(i(]  CO]OI’S  (f]{l X ]:lti  OS)  of t]lc  (lif[’LlsC> coll]])oll(,llt.  ‘]’0
]Jli]li]lli7,(~  c{) Jlta]l)ill:itioll  l)y tll(’ s t a r  forIl]i]lg  wgioJls W’C ]iavc  IIIaskc(l  out all  tllc

(Iisc](’tc  sourc(w, 1“01’ CXalllpl(’,  l“ip,ulc 11  for  tll(’  f = IIF)”  field slIoUrs a  lillcar
C{ll’J’(’liit  iOIl of 111(’  (;0 IIlicwll  I’{’  lsus tllc 1 0 0 ”  IIkicroll flux. ‘llIc  dclil’wl  60/100”
IIlicloll  lalio COIIfiJIIIS  OIII c,ar]irl result usillp, t]Ic l]{AS A]] Sky ]IIIa~,cs  (rJ’CI-Cl)Cy
aIId l’icll 1!) S(;). ]IOWI(II(II  tllc 11(’I\r  l S S A  illla~)(~s, \\’llictl aIc collsidclal)ly IIlole
sollsilivc, illl[)\\r I I S  1 0  (’Xt(’11(1 111(1 ~liill\’Si S 1 [ )  1? :1]1(1  ?~) I[licl[)lls  ;1S \V{,ll.

‘1’11(’ (I(,lii’(’(] cOIOIS” f~)t tlIc  1  : I?F,O field aIc listed ill ‘J’al)]c 1 1 .  ‘1’lle i’a]ues
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l“JGURI’;  11 ‘J’he difl’usccl~~issiollill  tlLc 1 = ]25° f i e ld .

showII  are the mean of tllc Ini]IirnuI]l  and IIlaxi)nul[l  slopes of data iIl tlIe plots
and t]IcI ullcerta,i)Ltim  given reflect the maxiInuIn  ra.rlgc ill the fits.  CJ’]IC colors arc
co!lsistellt with tllosc clcrivcd  by lloulangcr  and l’cra.u]t  (1 9SS) for higl(  latitude
cirlus. (1’liis suggests that the difl’usc galactic cl IiissioIL  ill tlIc  outcI  Galaxy aIid
the local high latitude cirrus are ~Jroduccd  ulldcr si]l)ilar ~)hysical conditiorls.

‘J’AJII,];  11 h4caII 11’lux l)crlsity  lbtic)s (~olc)rs)  cjf l)ifl’usc Ga lac t i c  II;l]lissioll.

60\ LIII/]00/17n” 25/ITtz/100/LIiL ]  2/17/L/] Oo/17[L. . . . . 25/!1[1/60/1711 ~ 2/117 L/25/ilT1
0 .2034  0 .004 0 . 0 4 3 4  ‘0.0] 2””-  0:046 j 0 .004  0.2]6 j o.oTI J.lo:l 0 . 1 0

A  rlluch  Inorc  dcta.ilcd  clcscl-iptiol]  of t}IC JILAS a~lalysis  is ill tllc fiIIal sta~,cs
of lnar~uscril)t prc])aration at this tilnc. A coIIl])arisorl  with obscrvatiorls  at other
wavclcrlgtlls  is currently undmway.

A (: I< NOVVI,11:I)<:N4  1’:N’J’S

‘J’his w o r k  [tas carr ied out ill ]mI t at tllc Jet l’ropulsioll l,al)oIatoIy,  <~alifolrlia
]Ilstitute o f  ‘J’cc]IIIo]op;y,  uIIdcr  a  coIItIact  wit]l  tlIc Natiolla] Aeronautics and

S]~acc A(llIlillistlatiol\.
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